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Introduction
Brain depends on glucose as the preferred substrate for energy production. Glucose transporter type 1 (Glut-1) facilitates the diffusion of glucose across the blood-brain-barrier (BBB) (Maher et al., 1994) . A deficiency of Glut-1 results in decreased CSF glucose (hypoglycorrhachia) and brain energy failure (De Vivo et al., 1991) . The classical features of Glut-1 deficiency syndrome (Glut-1 DS) are acquired microcephaly, infantile seizures, developmental delay, disorders of movement, speech and language impairment, and cognitive impairment. GLUT-1 haploinsufficiency is the result of more than 60 different pathogenic mutations (Wang et al., 2005) . The children are normal at birth, and develop symptoms postnatally. The clinical severity of the neurological phenotype varies from severe to minimal. Also, the degree of acquired microcephaly varies from one patient to another with a few patients experiencing normal growth.
The pathophysiology underlying the symptoms remains obscure. There is essentially no available neuropathology since the condition is not life-threatening.
We previously reported a haploinsufficient Glut-1 mouse model (Glut-1 +/− ) exhibiting hypoglycorrhachia, decreased brain weight, impaired motor performance, epileptiform discharges on the electroencephalogram and diminished brain glucose metabolism by positron emission tomography. The neuropathology in the mature mice was normal using conventional tissue staining methods. The homozygous Glut-1 −/− genotype is embryonic lethal around E11-12 whereas the heterozygous Glut-1 +/− embryo develops normally to term (Wang et al., 2006) . Normally, Glut-1 is expressed at the preimplantation stage (Hogan et al., 1991) , with Glut-1 localizing to the microvasculature by E11.5 (Daneman et al., 2009 ). Glut-1 expression remains low during the first post-natal week, increasing to adult levels by the third postnatal week as the suckling pup is weaned (Khan et al., 1999; Vannucci and Simpson, 2003) . A link between Glut-1 DS and increased developmental apoptosis has been suggested. Decreased Glut-1 expression enhanced apoptosis in mouse blastocysts (Chi et al., 2000; Heilig et al., 2003) . Abrogation of the GLUT1 orthologue in zebrafish is embryonic lethal and simultaneous abrogation of the 
